Insertion of the Mu1 transposable element into the first intron of maize Adh1 interferes with transcript elongation but does not disrupt chromatin structure.
The presence of the Mu1 transposable element within the first intervening sequence of the maize Adh1 gene interfered with transcription through that gene. Insertion of the element did not have an apparent effect on transcription initiation or chromatin structure. In nuclei isolated from anaerobically induced roots, in which Adh1 is transcriptionally active, a subset of the Adh1 chromatin is arranged in a unique conformation characterized by a generalized sensitivity to nucleases, specific DNAase I sensitive sites and a nucleosome array distinct from the inactive configuration present in leaf nuclei. The chromatin organization of the Mu1-induced mutant alleles is indistinguishable from that of the progenitor Adh1-S allele and a point mutant allele that is null for ADH1 activity. The initiation of transcription also proved to be unaffected in these mutants. Nuclear runoff experiments indicated that Adh1 sequences upstream from the point of Mu1 insertion were transcribed normally, but sequences downstream to the insertion were drastically reduced relative to a reference gene expressed in anaerobic root nuclei. Thus, it was concluded that the defect in these Mu1-induced mutants does not reside at the level of gene accessibility or transcript initiation. Rather, Mu1 presents an impediment to the progress of the polymerase II complex during transcript elongation.